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(57)Abstract: 

PURPOSE: To provide an epoch-making adiiesive which does not undergo thickening nor 
degradation during storage, is excellent in tensile strength, a property important for an 
adhesive for bonding a stationary member, and exhibits the increase in tensile strength after 
embedding. 

CONSTITUTION: A two-component free-radical-curable adhesive is provided which 
comprises the main component and a curative, the main component being an acrylic type 
epoxv acrvlate resin and contg. N,N-dihydroxypropyl-p-toluidine as an accelerator. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dazoages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention punches base materials, such as concrete and a base rock, and 

relates to the binder for fixing holddown members, such as anchor bolt, in the punching. 

[0002] 

Pescription of the Prior Art] Conventionally, there is a thing of a capsule mold and an impregnation 
mold to use a binder into punching and fix holddown members, such as anchor bolt, to a base material. 
The former capsule mold is the approach of fixing a holddown member by crushing a capsule and 
mixing the base resin and the curing agent of a binder, inserting the capsule containing a binder into 
punching and giving a blow and rotation to anchor bolt etc. As a capsule used for this approach, JP,62- 
37076,B "the fixing material for anchor bolt immobilization excellent in corrosion resistance", JP,61- 
243 876, A "the adhesives which makes an acrylic compound a subject", and JP,6 1-254681, A "a binder 
constituent and the binder constituent for anchor bolt using it" are known. 

[0003] Next, the latter impregnation mold has the thmg of a field mix type, and the thing of a cartridge- 
type. That of a field mix type also mixes the base resin and the curing agent included in ** and each 
container, pours them in into punching, and fixes a holddown member. Moreover, the thing of a 
cartridge-type pours in the base resin and the curing agent in a cartridge all over punching of the binder 
mixed with mixers, such as optimum dose [ every ] discharge and a static mixer, by force, such as a 
hand gun and oil pressure, and fixes a holddown member. As what is used for this approach, JP,59- 
247 14, A "2 Component mortar ingredient" is known. 

[0004] 2 component radical hardenability resin is preferably used for the binder used for these 
approaches from the goodness of the hardenability, and, generally the aromatic series aniline whose 
nitrogen substituents, such as N.N-dimethylaniline, N, and N-dimethyl-para toluidine and N,N- 
diethylaniline, are alkyl groups as the accelerator, octanoic-acid cobalt, naphthenic-acid cobalt, cobalt / 
amine mixing accelerator is used for it. 
[0005] 

[Problem(s) to be Solved by the Invention] Although epoxy acrylate resin and an unsaturated polyester 
resin are generally used for the 2 component radical hardenability resin currently used as adhesives, the 
epoxy acrylate resin which was excellent in many engine performance, such as concrete-proof alkalinity 
and vibratility -proof, as a binder is most suitable. However, epoxy acrylate resin had the problem of 
duration of service being short and losing the outstanding engine performance before use since storage 
stability is bad, and thickening and degradation of the resin at the time of storage arise, consequently a 
shelf life becomes short. 

[0006] In view of the above point, this invention solves these technical problems, and there is little 
thickening of resin at the time of storage, and let it be a technical problem at it to offer the resm 
constituent for holddown-member fixing without degradation. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
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invention is a binder which consists of ha5se resin and a curing agent , and the base resin is acrylic mold 
epoxy acrylate resin , and it is characterized by including N and N-dihydroxv propvl-para toluidine as an 
accelerator . It is N and N-dihydroxy propyl-para toluidine, as long as it avoids contacting a curing agent 
and directly, it may be arranged anywhere, but as for the accelerator which can be used for this 
invention, it is desirable to make it mix in base resin beforehand in order to advance hardening of resin 
to homogeneity. Although the content should just make about 0.1-5wt% a standard, it is preferably [ 0.5 
- 1.5wt% of] desirable. 

[0008] It can mix with accelerators generally used conventionally, such as N.N-dimethylaniline, and this 
accelerator can also be used, even if it uses independently. The acrylic mold epoxy acrylate resin which 
can be used for this invention is end acrylic-acid addition reaction objects, such as an epoxy resin, 
acrylic-acid, and acrylic-acid-maleic anhydride, and what was added two or more is desirable. 
[0009] Other epoxy acrylate resin, unsaturated polyester resins, and /** may be added to extent in which 
die effectiveness is not lost in an epoxy resin. Moreover, generally, resin is diluted with a 
polymerization nature monomer and used. The epoxy resin used here has the bisphenol A mold, the 
bisphenol A D mold, a bisphenol smooth S form, a bisphenol female mold, a novolak mold, a biphenyl 
mold, a naphthalene mold, a phthalic-acid mold, a hexahydrophthalic acid mold, benzoic-acid mold 
diglycidyl ether, glycol mold diglycidyl ether, etc., and, generally the bisphenol A mold is used. 
[0010] The polymerization nature monomer which can be used for this invention has a vinyl monomer, 
an acrylic monomer, acrylic ester, etc. For example, styrene, vinyltoluene, a methyl methacrylate, diallyl 
phthalate, Diallyl isophthalate, triallyl isocyanurate, phenoxy ethyl (meta) acrylate, 1, 6-hexane JIORUJI 
(meta) acrylate, TORIMECHI roll pro pantry (meta) acrylate, 2-hydroxyethyl (meta) acrylate, vinyl 
pyrrolidone, phenyl maleimide. There are ethylene glycol dimethacrylate, diethylene glycol 
dimethacrylate. Tori methacrylic acid trimethylol propane, 2, 5 -dimethyl styrene, p-chloro styrene, and 
maleic-acid dimethyl, and, generally styrene is used. Moreover, although the mixed ratio of a 
polymerization nature monomer is not limited especially since viscosity, the number of functional 
groups, and polymerization nature change with classes of resin and monomer, it is good for resin 
viscosity to mix 0.1 - 200poise (E mold viscometer, 25 degrees C) as a standard 10 - 70wt% of a 
hardenability resin constituent. 

[001 1] Furthermore, it responds to a base resin component at the need, and polymerization inhibitor, a 
coloring agent, a pigment, an ultraviolet ray absorbent, a surface active agent, the aggregate, a filler, a 
thixotropy-ized agent, etc. can be added, and it can mix. Moreover, addition mixing of the aggregate, a 
filler, a thixotropy-ized agent, a diluent, the plasticizer, etc. can be carried out also at a curing agent 
component if needed. 

[0012] The polymerization inhibitor used for this invention has quinones, hydroquinone, phenols, etc. 
For example, a benzoquinone, para benzoquinone, p-torr quinone, a p-xylo quinone, A naphthoquinone, 
2, 6-dichloro quinone, hydroquinone, a p-t-butyl catechol. Although initial-complement addition of 2,5- 
di-tert-butylhydroquinone, monomethyl hydroquinone, p-methoxy phenol, 2,6-di-t-butyl-p-cresol, the 
hydroquinone monomethyl ether, etc. can be carried out As for quinones, it is desirable to change 
[ coloring / amines, ] and to add hydroquinone and phenols. 

[0013] The coloring agent which can be used for this invention, a pigment, and an ultraviolet ray 
absorbent are added if needed as a light-proof stabilizing agent which prevents gelation of the resin by 
sunrays etc. A lake pigment, an azo pigment, a phthalocyanine pigment, a high-class organic pigment 
and an inorganic pigment, its item, or those mixture are in these additives. For example, "toner yellow", 
"toner BURAUN", "toner green" (Takeda Chemical, Ltd. make), "color tex Brown", "color tex Orange", 
a "color tex chestnut" (product made from San-yo Coloring matter), and "OPURASU yellow" (product 
made from ORIENT Chemistry) can be added. However, about an addition, since the class of resm in 
base resin and the class of monomer differ from the effectiveness of an additive, it is not decided 
uniquely. 

[0014] Although the surface active agent which can be used for this invention has an anion mold, a 
cation mold, the Nonion mold, and a both-sexes mold, its thing of the anion mold which has 
effectiveness in the stability of underwater tensile strength is desirable, as for an anion mold surface 
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active agent, by sulfonates, such as alkyl ether carboxylate (Mitsuhiro - Formation - make - view 
light EAC"), alkyl ether phosphate etc. is mentioned as carboxylate at an alkyl allyl compound sulfate, 
alkyl ether sulfate, and phosphate with sulfate salts, such as dialkyl sulfo succinate (Mitsuhiro -- 
Formation - make - SANSEPARA 100"), alkyl allyl compound sulfo succinate, alkyl sulfoacetate, 
and an alpha olefin sulfonate. 

[0015] It is desirable to use especially, the dialkyl sulfo succinate or alkyl allyl compound sulfo 
succinate which does not promote gelation of resin, when resin addition of the surface active agent is 
carried out preferably. Univalent and divalent the metal salt or ammonium salt of these anion mold 
surfactant is desirable, and especially its sodium salt is more desirable. Although these surfactants may 
be arranged anywhere, mixing in resin is desirable. Although especially the amount used is not limited, 
it is desirable to hold down to less than [ 30wt% ] in respect of reinforcement. Moreover, a surfactant 
may be dissolved and used for a reactant monomer or a solvent. 

[0016] The curing agents which can be used for this invention are organic peroxide, such as diacyl 
peroxide, ketone peroxides, hydroperoxides, dialkyl peroxide, peroxy ketals, alkyl perester, and peroxy 
carbonates, for example, have benzoyl peroxide, melhyl ethyl ketone peroxide, lauryl peroxide, dicumyl 
peroxide, cumene hydronalium peroxide, etc., an d, most generally benzoyl peroxide is used . Moreover, 
generally this curing agent is diluted with a diluent, and is used. 

[0017] The diluent of the curing agent which can be used for this invention has inorganic substances, 
such as a calcium sulfate and a calcium carbonate, dimethyl phthalate, dibutyl phthalate, dicyclohexyl 
phthalate, dioctyl phthalate, aliphatic hydrocarbon, aromatic hydrocarbon, silicone oil, a liquid paraffin 
polymerization nature monomer, water, etc. The aggregate which can be used for this invention has 
natural aggregate, such as artificial aggregates, such as a magnesia clinker, a glass bead, a ceramic, and a 
rigid plastic, and a silica stone, a marble, granite, silicon sand, quartz sand. Moreover, fiber, such as a 
glass fiber, a carbon fiber, and a steel fiber, can be used. 

[0018] The filler which can be used for this invention has quartz sand, silicon sand, a calcium 
carbonate, gypsum fibrosum, a glass flake, a mica, volcanic ash, milt, milt micro balun, concrete 
powder, aerated concrete powder, glass MAIKURU balun, hollow-like glass, fly ash, carbon black, an 
alumina, iron, aluminum, a silica, etc. 

[0019] The thixotropy-ized agent which can be used for this invention has pulverizing silica (trade name 
erotic JIRU), a non-powder alumina, talc, asbestos and colloid nature hydrated Al silicates / organic 
complex (trade name Orr Ben), a bentonite, a castor oil derivative, etc. However, to mix the above 
diluent, the aggregate, a filler, a thixotropy-ized agent, etc. to a curing agent, it is necessary to carry out 
addition mixing in consideration of stability inhibition of organic peroxide. 

[0020] It does not damage at the time of conveyance or storage, but that what is necessary is just what 
can be enclosed so that there may be no leakage of adhesives, although the container which can be used 
for this invention also consists of glass, pottery, synthetic resin, paper, a metal, etc., there is, and it has 
the shape of a capsule, a cartridge, a can, and a pack etc. In this case, the configuration and the quality of 
the material of a container are good to choose suitably the thing according to the application of a capsule 
mold and an impregnation mold. Moreover, as for a curing agent container, it is desirable to choose in 
consideration of safety according to the property of a curing agent. 
[0021] 

[Function] According to this invention, thickening of resin is small at the time of storage, there is no 
degradation, and it excels in the still more important tensile strength as an object for holddown-member 
fixing, and improves after the tensile strength's embedding. 
[0022] 

[Example] Hereafter, an example explains this invention. 
[0023] 

[Example 1] Acrylic mold epoxy acrylatejesin 65wt% which added the acrylic acid to the bisphenol A 
mold epoxy resin, 8.7g of resin blended at an N and N-dihydroxy propyl-para toluidine lwt% rate as an 
accelerator styrene monomer 34wt% The outer diameter of 17nmi, A glass outer container with a 
thickness [ of 1 .0mm ] and a die length of 120mm is filled up, benzoyl peroxide 1 .2g diluted with the 
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calcium carbonate to concentration 40% is enclosed with a glass contents machine with the outer 
diameter of 6mm, a thickness [ of 0.5mm ], and a die length of 90mm as a curing agent component, and 
it supplies in an outer container. Next, the outer container was sealed and the capsule was manufactured, 
after filling up an outer container with with a grain size of 1 .5-3. 0mm magnesia-clinker 24g as the 
aggregate. 

[0024] The capsule manufactured here was warmed with 60-degree-C thermostat, and the viscosity and 
the tension load of 35 days after were measured. Measurement of viscosity was performed at 25 degrees 
C using E mold viscometer. Measxirement of a tension load was performed in the following ways, the 
size of 500x500x1000mm, and compressive strength of 210kg/cm2 a concrete block — a hole with 
19mm [ of diameters of punching ], and a punching die length of 130mm — punching — a blower and a 
nylon brush — using — a hole — inside cleaning was performed. Having inserted the above-mentioned 
capsule into this punching, having equipped the electric hanuner drill with the continuous thread stud 
Ml 6 (quality of the material SNB7) with an outer diameter of 16mm which cut the tip into 45 degrees, 
and dealing rotation and a blow, it embedded to ****, the care-of-health time amount on the 1st was set, 
and fixing reinforcement was measured, measuring equipment — the object for anchor bolt — it carried 
out using tension test machine ANSER-5-III (Asahi Chemical Industry Co., Ltd. make). In addition, 
when 15ton was exceeded for the limitation of the tensile strength of tiie used bolt, it considered as a 
measurement halt by 1 5ton. 
[0025] The result is shown in Table 1. 
[0026] 

[Example 2] Acrylic mold epoxy acrylate resin 65wt% which added the acrylic acid to the bisphenol A 
mold epoxy resin, styrene monomer 34wt%, 20g of silicon sand with a grain size of 74-210 micrometers 
and erotic JIRU 1.2g were mixed to 20g of resin blended at an N and N-dihydroxy propyl-para toluidine 
lwt% rate as an accelerator, and base resin was adjusted to it. And 20g of silicon sand with a grain size 
of 74-210 micrometers and erotic JIRU 1.2g were mixed to benzoyl peroxide 20g diluted with dibutyl 
phthalate by concentration 40%, and the curing agent was adjusted to it. 

[0027] Next, the tension load was measured, first, the same concrete block as an example 1 — the hole of 
16mm of diameters of punching, and 60mm of pimching length punching - a blower and a nylon 
brush - using - a hole - inside cleaning was performed, and the base resin and the curing agent which 
were adjusted previously ~ 8:1 - comparatively - coming out ~ mixing - a hole ~ it slushed inside, 
D13 deformed bar of tip ****** was inserted to ****, and the tension load was measured one day after 
care of health. 

[0028] The result is shown in Table 3. 
[0029] 

[Example 3] Acrylic mold epoxy acrylate resin 65wt% which added the acrylic acid to the bisphenol A 
mold epoxy resin, 2.2g of resin blended at an N and N-dihydroxy propyl-para toluidine 1 wt% rate as an 
accelerator styrene monomer 34wt% The outer diameter of 10.5mm, A glass outer container with a 
thickness [ of 0.6mm ] and a die length of 90mm is filled up, benzoyl peroxide 0.3g diluted with the 
calcium carbonate to concentration 40% is enclosed with a glass contents machine with the outer 
diameter of 4mm, a thickness [ of 0.5mm ], and a die length of 67mm as a curing agent component, and 
it supplies in an outer container. Next, the outer container was sealed and the capsule was manufactured, 
after filling up an outer container with with a grain size of 1.5-3.0nmi magnesia-clinker 5.8g as the 
aggregate. 

[0030] Subsequently, having performed punchmg of 12mm of diameters of punching, and 90mm of 
punching length to the concrete block (compressive strength of 230kg/cm2), having equipped the 
electric hanuner drill with the anchor bolt of MIO which cut the tip into 45 degrees, and dealing rotation 
and a blow, it embedded to **** and the tension load was measured. The result is shown in Table 4. 
[0031] 

[The example 1 of a comparison] Styrene monomer 34wt%, using the base resin resin blended at an 
N.N-dimethylaniline 1 wt% rate as an accelerator, the capsule was manufactured like the example 1 and 
the incubation test was performed methacrylic mold epoxy acrylate resin 65wt% which added the 
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methacrylic acid to the bisphenol A mold epoxy resin. The result is shown in Table 1. 
[0032] 

[The example 2 of a comparison] Styrene monomer 24vrt%, using the base resin resin blended at an 
N.N-dimethylaniline lwt% rate as an accelerator, the capsule was manufactured like the example 1 and 
the incubation test was performed imsaturated-polyester-resin 18wt% methacrylic mold vinyl-ester-resin 
47wt% which added the methacrylic acid to the bisphenol A mold epoxy resin. The result is shown in 
Table 1. 

[0033] Moreover, secular change by each care-of-health time amount of the tension load after bolt 

embedding were observed. The result is shown in Table 2. 

[0034] 

[The example 3 of a comparison] Acrylic mold epoxy acrylate resin 65wt% which added the acrylic acid 
to the bisphenol A mold epoxy resin, styrene monomer 34wt%, 20g of silicon sand with a grain size of 
74-210 micrometers and erotic JIRU 1.2g were mixed to 20g of resin blended at an N.N-dimethylaniline 
lwt% rate as an accelerator, and base resin was adjusted to it. And 20g of silicon sand with a grain size 
of 74-210 micrometers and erotic JIRU 1 .2g were mixed to benzoyl peroxide 20g diluted with dibutyl 
phthalate by concentration 40%, and the curing agent was adjusted to it. Next, the tension load was 
measured like the example 2. 
[0035] The result is shovm in Table 3. 
[0036] 

[The example 4 of a comparison] To 1.35g of polymerization nature unsaturated compounds which 
carried out mixed churning, the methyl-methacrylate 3 1 section at the beta-hydroxy ester 68 section 
paraffin 6.7x10-3 with a melting point of 50-52 degrees C ~ what added 1.35x10 to 2 g g and N, and N- 
JI (2-hydroxypropyl)-para toluidine, and was dissolved the outer diameter of 10.5nmi It put into the 
tube-like object with a die length of 80mm, the small glass tube which was filled up with the BPO 
powder 4.0x10-2, and was sealed, and 5.5g of aggregates with a particle size of 0.6nun or less were put 
in and sealed fiirther, and the capsule was created. 

[0037] Subsequently, punching of 12mm of diameters of punching and 90mm of punching length was 
performed to the concrete block (compressive strength of 230kg/cm2), the anchor boh of MIO was 
pressed fit with the bolt press fit machine, and the tension load was measured. The result is shown in 



Table 4. 
[0038] 
[Table 1] 
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[Table 2] 
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5.5 0 


it^m4 


2. 0 0 



[0042] As mentioned above, from the result of Table 1, in the example of a comparison, resin viscosity 
became 4 or more times of initial viscosity, and there were some which are gelled. Moreover, although 
not gelled, as for a tension load, in the example, it tums out to a tension load falling about 10% that resin 
viscosity is less than 3 times, and is not falling at all. Moreover, it tums out that it excels in the early 
tension load most. Furthermore, in secular change [ in / from Table 2 / each care-of-health time amount 
after embedding ], care-of-health one month shows that a tension load goes up to ******. 
[0043] 

[Effect of the Invention] the binder with which this invention consists of base resin and a curing agent — 
it is -- the base resin -- acrylic mold epoxy acrylate resin - it is ~ as an accelerator N and N- 
dihydroxy propyl-para toluidine ****-- things are boiled, thickening of resin is small more at the time 
of storage, there is no degradation, and the epoch-making binder of improving after the tensile strength's 
embedding because it excels and is surprised at the still more important tensile strength as an object for 
holddown-member fixing is offered. 
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♦ NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The binder which it is the binder which consists of base resin and a curing agent, and the base 
resin is acrylic mold epoxy acrylate resin, and is characterized by including N and N-dihydroxy propyl- 
para toluidine as an accelerator. 



[Translation done.] 
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